Appendix C

GWSCREEN Output Files
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OUTPUY FILE FOR PBFO5 Co-60

TIME OF RUN 11:30:55.4

DATE OF RUN 06/21/96

INPUT FILE NAME: pbf05-co.par
OUTPUT FILE NAME: pbf05-co.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION GF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-761D01570.

This material is subject to a Limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
Idaho National Engineering Laboratory
EG&G ldaho Inc.
subsurface and Environmental Modeling Unit
PO Box 1623
Idaho Fatls, ldaho 83415
RRRRRRIARkddkkh Ak bbbk rAadddhddddhkiididikidkidikid
»»> TITLE OF PROJECT:
PBF-05 Co-60
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SIMPSON RULE SOLUTION

JSTART = &

JMAX = 12

EPS = 5.0000E-03

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 ¢1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2} AVG FROM 0 TO 2D

>>> INPUT DATA

e vk i e v e vl ol v e v vl o vl e e e v e v ol ok vl o ke vkl e e e e e e e e e e e e e e A R R Ak

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 1.69€E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m) 1.69€+01
THICKMESS OF SOURCE {(m) 1.00£+00
PERCOLATION RATE {darcy vel m/y) 1.00€-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  4.87E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 6.00E+01
BULK DENSITY 1IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 6.00E+01
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00
INITIAL MASS OR ACTIVITY (mg or Ci} 0.00E+00
MOLECULAR WEIGHT (g/mole) 6.00E+Q1
SOLUBILITY LIMIT (ma/L) 1.00E+06
HALF-LIFE{S) OF CONTAMINANT ARD PROGENY (y3 5.27E+00
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+0C
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g} 1.00E+31
DISPERSIVITY X DIRECTION (m) 9.00E+Q0
DISPERSIVITY Y DIRECTION (m) 4.00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m) B.46E+00
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.00E+C0
DISTANCE TO RECEPTOR ALONG Z AXIS (m) 0.00E+00
RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci)y 1.89E+(01
MASS RELEASE RATE TO POND (mg or Ci per y) 6.87E-04
OPERATION TIME OF POND (years) 4.00E+C0
LIQUID EFFLUENT FLOW RATE TO POND (m**3/y) 6.B4E+03
MOISTURE CONTENT OF LINDERLYING SEDIMENTS &.B7E-01
EVAPORATION RATE CONSTANT FROM POND (y**-1) 0.00E+CQ0
EFFECTIVE WIDTH OF POND AT AQUIFER (m} 2,49+
UNITS OF CONTAMINANT Ci

INPUT DATA FILE CREATED BY: S ) G e DATE é127) %€

:' Ay ' o .
INPUT DATA CHECKED BY: t._‘f{ M,ﬂ’g/_‘. DATES /247 %[

LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 0_.00E+00
>»> VALUES CALCULATED IN SOURCE SUBROUTINE

e e e sy e e 2 e e e ok e s A ol ke ol ol e e ale e e e v e e 3k e e ke e e i e v e e e vl e e e o ol e o e e sl o e e ok

LEACH RATE CONSTANT {1/y) 1.1069€-03
UNSATURATED PORE VELOCITY (m/y) 4 9147E+01
DECAY CONSTANT(S) (1/y) 1.3153E-01
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.6451E-01
RETARDATION FACTOR (UNSATURATED) 1.8580E+02
SOLUBILITY LIMITED MASS (mg) 2.5B44E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 2.9243E+13
TRANSIT TIME IN UNSAT ZONE (years) 3.9167E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 9.9421E-01

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.38E-03 Ci

>»> EXPCSURE DATA FOR LIMITING SOIL CONCENTRATION
e L T )

INTEGRATION TIME (years) 30

BODY WEIGHT (kg} 7.000E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500e+02
EXPOSURE DURATICN (years) 3.000E+01
RADIOLOGICAL DGSE LIMIT (rem/y) 4.000E-03
CARCINOGENIC RESK CRITERIA 1.000€-07
HAZARD QUOTIENT 1.000E-01

>>> RESULTS OF CALCULATIONS

S o ok RO O R R S el e ek

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS 0.00E+00 AND 3.00E+01
CARCINOGENIC RISK CALLCULATION FOR RADIQNUCLIDES

MAXIMUM GW CONCENTRATION FOR MBR #1: 2.04E-14 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 3.32E-15 Ci/L RISK = 1.326-09
MAXIMUM CARCINOGENIC RISK: 1,32E-09

LIMITING PARENT GROUNDWATER CONC. (Ci/fL): 2.52E-13

PEAK TIME (y): 4.319662E+01

LIMITING POND EFFLUENT CONCENTRATION (Ci/L): 7.627E-09

EXECUTION TIME (seconds) 3
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OUTPUT FILE FOR PBF-05 Cs-137

TIME OF RUN 11:31:41.6

DATE OF RUN 06/21/96

INPUT FILE NAME: pbf05-cs.par
OUTPUT FILE NAME: pbf05-cs.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-76ID0157C.

This material is subject to a limited government License:

Copyright 1993, EG&G ldaho Inc., ldaho National Engineering lLaboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press,

s e ol oo o ol ol ool ol e o ol ok ok o ol ol ol o ol ol ok ok ol o o o o ol ol sl ok ok o o ok e ok ok ke o ok e ok ok

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
Idaho National Engineering Laboratory
EGEG ldaho Inc.
Subsurface and Envircnmental Modeling Unit
PO Box 1625
Idaho Falls, Idaho 83415
o v v o e o o o o oo ok e ok ol e vk e ok vk vl ok T ok gk T ke ok ok ok ke gk e ey sk v e e e e e
»»> TITLE OF PROJECT:
PBF-05 Cs-137
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SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS = 5.0000E-03

MODEL OPTIONS

IMODE : 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; {3) TABULATED SOURCE FUNCTION
ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 20

>>> INPUT DATA

o Y e e e e e e e i e sl i ol i e ol ok e ol aie o ol sl e ol v vk ol i ol ol v ol ol s ol v e ol sl kol o e ok o ok ke o ol ok ke o ok e ok ke

NUMBER GF RAD]OACTIVE PROGENY 0
LENGTH OF SOURCE PARALLEL TG GW FLOW (m)

WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)

.69E+01
L6PE+01

1

1
THICKNESS OF SOURCE (m) 1.00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT 1N UNSATURATED ZONE  4.87E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 2.80E+02
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZOME THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 2.80E+02
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.D0E+00
.00E+0Q0
J3TE+D2
.00E+06
.03E+01
.90E+00
.00E-01
.Q0E+02
.00e+00
.00E+00
.00E-01
.TO0E+02
.S0E+01

OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1)
INITIAL MASS OR ACTIVITY (mg or Ci)
MOLECULAR WEIGHT (g/mole)

SOLUBILITY LIMIT (mg/L)}

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)
BULK DENSITY OF AQUIFER (g/cm**3)

POROSITY OF AQUIFER

SORPTION COEFFICIENT{S) IN AQUIFER (ml/g)
DISPERSIVITY X DIRECTION (m}

DISPERSIVITY Y DIRECTION {m)

DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m)

DISTANCE TO RECEPTOR ALONG X AXIS (m} L46E+00
DISTANCE TO RECEPTOR ALONG Y AXIS {m} .00E+00
DISTANCE TO RECEPTOR ALONG 2 AX!S {m} .00E+00

RADJOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci)
MASS RELEASE RATE TO POND (mg or Ci per y)
OPERATION TIME OF POND (years)

LIQUID EFFLUENT FLOW RATE TC POND (m**3/y)
MOISTURE CONTENT OF UNDERLYING SEDIMENTS
EVAPORATION RATE CONSTANT FROM POND (y**-1)
EFFECTIVE WIDTH OF POND AT AQUIFER (m)

UNITS OF CONTAMINANT

16E+01
.03E-02
.00E+00
.84E+03
.87€-01
00E+00
JA9E+01

N OSSNFPARNWMOOBR=WVEN YW = aa a0

-

-
INPUT DATA FILE CREATED BY:  C 7/ j . b DATE €121 90

T
1neuT DATA checkep BY: (A (/L &é-’,zt DATE 4, /4/ &,

LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 0.00E+00
»>> VALUES CALCULATED IN SOURCE SUBROUTINE
2 e v vk e e vk e e e ke ol e e e e o v e e v e e e ke e ke s e e vk s ek e e A e etk e e s e ok ek o
LEACH RATE CONSTANT (1/y) 2.3790€-04
UNSATURATED PORE VELOCITY (m/y) 4. 9147E+0T
DECAY CONSTANT(S) (1/y) 2.2876E-02
RETARCATION FACTOR(S) (SATURATED) 9.5010e+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 5.6921E-02

8

1

1

1

9.

RETARDATION FACTOR (UNSATURATED) L6342E+02
SOLUBILITY LIMITED MASS {(mg) L2010E+14
SOLUBILITY LIMITED ACTIVITY (Ci} L0351E+13
TRANSIT TIME IN UNSAT ZONE {years) .8201E+02
FRACTION DECAYED DURING UNSAT TRANSPORT 8445E-01

POND SEDIMENT INVENTORY AT END OF CPERATIONS: 2.40E-01 Ci
»>»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION
¥ e e e e e o i e e e ek e e i e e ek ek e el Ak e e ke

INTEGRATION TIME (years)} 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500£+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4.000E-03
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000&g-01

»>> RESULTS OF CALCULATIONS

HREEA TN AT Tk dk ke ke khkd kA A A A A AR AN AR K

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS O.00E+00 AND 3.00E+01
CARCINOGENIC RISK CALCULATEION FOR RADIONUCLIDES

MAXIMUM GW CONCENTRATEION FOR MBR #1: S5.78E-14 CifL

AVERAGE GW CONCENTRATION FOR MBR #1: 4&_72E-14 CifL RISK = 3.13E-08
MAXIMUM CARCINOGENIC RISK: 3.13e-08

LIMITING PARENT GROUMDWATER CONC. (Ci/L): 1.51€-13

PEAK TIME (y): 1.884046E+02

LIMITING POND EFFLUENT CONCENTRATION {(Ci/L}: 2.350E-08

EXECUTICN TIME (seconds) 7
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OUTPUT FILE FOR PBF-05 H-3

TIME OF RUN 11:33:36.0

DATE OF RUN 06/21/96

INPUT FILE NAME: pbf05-h3.par
OUTPUT FILE NAME: pbf05-h3.out

ACKNOWLEDGEMENT OFf GOVERKMENT SPONSORSHIP AND
LIMITATION Of LIABILITY

This materiat resulted from work developed under U.S. Department cf
Energy, Office of Envirommental Restoration and Waste Management,

DOE field Office, Idaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government License:

Copyright 1993, EG&G Idaho Inc., Idaho Matiocnal Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical medel for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S, Rood
Idaho National Engineering Laboratory
EG&G Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1625
Idaho Falls, ldaho 83415
e e i e e e o o e e o o o e e e e ke T 9 ok e ke i 9k e v vie i v 3k e 3 vie e e 3 e 3k 9 3k gk g g e e e e e e ok
>>> TITLE OF PROJECT:
PBF-05 H-3

* ¥ ¥ % * * & % % % % N ¥ % % ¥
* % F & * % % ¥ X F F ¥ ¥ * ¥ *

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS = 5.0000E-03

MODEL OFTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:D (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

>>> [NPUT DATA

dededekddrdAdd i b i i dede ik R R A AR E A RRRERERARR RN ARRRN AR AR AR hdd

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 1.69E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW {m) 1.69€+01
THICKNESS OF SOURCE (m) 1.00E+00
PERCOLATION RATE (darcy vel m/y} 1.00e-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-D1
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  4.87E-01
BULK DENSITY AT SOURCE (g/ca™*3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 0.00E+00
BULK DENSITY IN UNSAT ZONE (g/fcm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (mi/g) 0.00E+00
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 0.00E+00
MOLECULAR WEIGHT (g/mole} 3.00E+00
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.23E+01
8BULK DENSITY OF AQUIFER {g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 0.00E+00
DISPERSIVITY X DIRECTION {m) %.00E+00
DISPERSIVITY ¥ DIRECTION (m) 4.00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS {(m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS {m} 8.46E+00
DISTANCE TO RECEPTOR ALONG Y AXIS {m} 0.00E+00
DISTANCE TO RECEPTOR ALONG Z AXIS (m} 0.00E+00
RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 7.15E-02
MASS RELEASE RATE TO POND (mg or Ci per y) 3_00€-03
OPERATION TIME CF POND (years) 7.00E+00
LIQUID EFFLUENT FLOW RATE TO POND (m**3/y) 6.84E+03
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.87E-01
EVAPORATION RATE CONSTANT FROM POND (y**-1) 0.00E+00
EFFECTIVE WIDTH OF POND AT AQUIFER {(m} 2.49E+01
UNITS OF CONTAMINANT Ci

INPUT DATA FILE CREATED BY:, L/ / . Lﬁ* 0ATE &/ 24 §6

INPUT DATA CHECKED BY: Cgm DATEL 147 4L

LIMITING SOIL CONCENTRATION CALCULATION

>>> INITIAL ACYIVITY CONVERTED YO MASS (mg)  0.00E+00
>»> VALUES CALCULATED IN SOURCE SUBROUYINE

e Ve v v o e e o oy ol s ok ol ol sk ol e s ol ol sl ol o e e i ol ol e s ok ol ke e ol ol e ol ol o ol ol o o ok ok v o ok Yo ke ke
LEACH RATE CONSTANT (1/vy) 2.9155€-01
UNSATURATED PORE VELOCITY (m/y) 4. 9147E+017
DECAY CONSTANT(S) (1/yv) 5.6353E-02
RETARDATION FACTOR(S) (SATURATED) 1.000CE+00
LEACH RATE CONSTANT FROM POND SEDIMENYS 4.9147E+01
RETARDATION FACTOR (UNSATURATED) 1.06G00E+00
SOLUBILITY LIMITED MASS (mg) 1.3909E+11
SOLUBILITY LIMITED ACTIVITY (Ci1) 1.3487E+12
TRANSIT TIME IN UNSAT ZONE (years) 2.1079E-01
FRACTION DECAYED DURING UNSAT TRANSPORT 1.180%E-02

POND SEDIMENT INVENTORY AT END OF OPERATIONS: &.10E-05 Ci
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

¢ ¢ i i S e v S e she Sie 2 3 Sie e e i e e e ol e e ol vl e e ol e o ol o o o ol ok ol ol o ol ol ok ol ol ok ok ok ok ok ok o e ok

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4.000E-03
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000E-01

»>> RESULTS OF CALCULATIONS

AR R R AR T AR A AR A AR AAAA AL AR R AR dkdddokwdh vk

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS 0_00E+00 AND 3.00E+01
CARCINDGENIC RISK CALCULATION FOR RADIONUCLIDES

MAXIMUM GW CONCENTRATION FOR MBR #1: 9.80E-11 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2.24E-11 Ci/L RISK = 3.36E-08
MAXIMUM CARCINOGENIC RISK: 3.36E-08

LIMITING PARENT GROUNDWATER CONC. (Ci/L}: 6.66E-11

PEAK TIME (y): 1.608719€+00

LIMITING POND EFFLUENT CONCENTRATION {Ci/L): 1.306E-09

EXECUTION TIME (seconds) 8
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OUTPYT FILE FOR PBF-05 Sr-90

TIME OF RUN 11:32:45.3

DATE OF RUN 06/21/96

INPUT FILE NAME: pbf05-sr.par
OUTPUT FILE NAME: pbf05-sr.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, ldaho, Contract Mumber DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EGAG Idaho Inc., Ideho National Engineering Laboratory,
all rights reserved. MNeither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur $. Rood
Idaho National Engineering Laboratory
EG&G Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1525
Idaho Falls, Idaho 83415
AR AR AR AN AT AR drdrdeddrordrdrgrdrdr o dradedr drdrdrdrdrodrdedr e drdr e e ok e e e e ok
»»> TITLE OF PROJECT:
PBF-05 Sr-%0

* € E * * * * % * ¥ 4 % ¥ % % %
* % * ¥ 4 F + *F * 4 % F * % ¥ #

SIMPSON RULE SCLUTION

JSTART = 4

JMAX = 12

EPS = 5.0000€-03

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:Q (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

>>> ENPUT DATA
e e e e s e e ok ok kol ko ke ok kR o ko ok sk ok e sk e e e ek de e de ek

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 1.6%9E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  1.69E+01
THICKNESS OF SOURCE (m) 1.00E+00
PERCOLATION RATE (darcy vel m/y) 1.00€-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  4.87E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (mk/g) 1.50e+01
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (mi/g) 1.50E+01
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci} 0.00E+00
MOLECULAR WEIGHT (g/mole) 9.00E+01
SOLUBILITY LIMIT (mg/L} 1.00E+06
HALF-LIFE{S) OF CONTAMINANT AND PROGENY (y) 2.91E+01
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g} 2.40E+01
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION (m) 4.00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m) 8.46E+Q0
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.00E+00
DISTANCE TO RECEPTOR ALONG Z AXIS (m) 0.00E+00

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 5.59E+01
MASS RELEASE RATE TO POND (mg or Ci per y) 3.01E-04

OPERATION TIME OF POND (years) 6.00E+00
LIQUID EFFLUENT FLOW RATE TO POND (m*¥3/y) 6.B4E+03
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.87E-01
EVAPORATION RATE CONSTANT FROM POND {(y**-1) 0.00E+00
EFFECTIVE WIDTH OF POND AT AQUIFER (m) 2.49E+01
UNITS OF CONTAMINANT Ci

INPUT DATA FILE CREATED BY; AT g Z:___DATE Crélfge

-/("-‘ i ' )
INPUT DATA CHECKED BY: .<..,A 2&:&4 ‘&'t & DATEb/M 96

LIMITING SOIL CONCENTRATION CALCULATION
>»> INITIAL ACTIVITY CONVERTED TO MASS (mg)  0.00E+00
>»> VALUES CALCULATED IN SOURCE SUBROUTINE

e e e e e e e ol e v e e she i e ol e il e ke e e e e o Y A e e e 3 e e e v e e T o e e o e e e ok R R R R kR ok

LEACH RATE CONSTANT (1/y} 4 .3777E-03
UNSATURATED PORE VELOCITY (m/y} 4. 9147E+01
DECAY CONSTANT(S) (1/y) 2.3819E-02
RETARDATION FACTOR(S) (SATURATED) 4.5700E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.0412E+00
RETARDATION FACTOR (UNSATURATED) 4. 7201E+01
SOLUBILITY LIMITED MASS (mg) 6.5653€E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 8.9691E+11
TRANSIT TIME IN UNSAT ZONE (y=zars) 9. 94FBE+00

FRACTION DECAYED DURING UNSAT TRANSPORT 2.1101E-01
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.82E-0D4 Ci
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

7 e e e e e e e e e v v Vol e o ol e v i ke e o vl oo e o e o e o e vl o o e e e e e Y e o

INTEGRATION TIME (years) 30

B0DY WEIGHT (kg) 7.000E+DT
AVERAGING TIME (days) 2.556E+04
WATER [NTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADICLOGICAL DOSE LIMIT (rem/y) 4,000E-03
CARCINOGENIC RISK CRITERIA 1.000€-07
HAZARD QUOTIENT 1.000E-21

>>»> RESULTS OF CALCULATIONS

M ool oA S S o oA oA e e e e ol o e ok i e ok o e ok o ok o oo o ke o o o e ol ol o ol ol ol ol o e ok ke ok

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS 5.53E-01 AND 3.06E+01
CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES
MAXIMUM GW CONCENTRATION FOR MBR #%: 2.25E-12 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 8.99E-13 Ci/L RISK = 1.05E-06
MAXIMUM CARCINOGENIC RISK: 1.05E-06
LIMITING PARENT GROUMDWATER CONC. (Ci/L): 8.52E-14

PEAK TIME (y): 1.599444E+M
LIMITING POND EFFLUEMT CONCENTRATION (Ci/L): 4.175E-12
EXECUTION TIME (seconds) 5
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OUTPUT FILE FOR PBF15 Cr-111

TIME OF RUN 16:46:17.7
DATE OF RUN 06/07/96
INPUT FILE NAME: pbf15-cr.par
OUTPUT FILE NAME: pbf15-er,.out
ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, ldaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EGEG Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright () 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-9%
Arthur S. Rood
Idaho National Engineering Laboratory
EG&G Idaho Inc.
Subsurface and Environmnental Maodeling Unit
PO Box 1425
Idaho Falls, Idaho 83415
WO o o e o e o o A ol e o e o R ol e A o ol e v ok o A ol e A o o e e e e
»»> TITLE OF PROJECT:
PBF-15 Cr-1I1

® F * ¥ ¥ * * & & F & # % X * *
* & & & % % * F F & % ¥ F % % %

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: &

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SQIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TQ ZD

>>> [NPUT DATA
s vl e vl e v ke vk vl e vl e vl e v e ol ol vl e e e e e e e e R e R R AR AR AR R RN AR

NUMBER OF RADIGACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 8.50E+00
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW {m)} 8.50E+00
THICKNESS OF SOURCE (m) 1.00E+00
PERCOLATICN RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  4.87E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 7.00E+01
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 7.00E+(1
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 0.00E+00
MOLECULAR WEIGHT (g/mole) 5.20E+01
SOLUBILITY LIMIT {mg/L) 1.00E+06

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.00E+38

BULK DENSITY OF AGUIFER (g/cm®*3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 1. 20E+00
DISPERSIVITY X DIRECTION {m) 9.00E+00
DISPERSIVITY Y DIRECTION {m) 4 .00E+00
DISPERSIVITY 2 DIRECTION (m) 4 .00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+09
DISTANCE TO RECEPTOR ALONG X AXIS (m)  4.25E+00
DISTANCE TO RECEPTOR ALONG Y AXIS (m)  0.00E+00
DISTANCE TO RECEPTOR ALONG Z AXIS (m)  0.00E+00
NON-CARCINOGENIC REFERENCE DOSE RfD (mg/kg/d) 1.00E+00
MASS RELEASE RATE TO POND (mg or Ci per y) 3.77E+04
OPERATION TIME OF POND (years) 8.00E+00
LIGULD EFFLUENT FLOW RATE TO POND (m**3/y) 1.73E+03
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.87E-01
EVAPORATION RATE CONSTANT FROM POND (y**-1)}  0.00E+00
EFFECTIVE WIDTH OF POND AT AQUIFER (m) 1.05E+01
UNITS OF CONTAMINANT - mg
-~
INPUT DATA FILE CREATED BY: é/p&'g/ DATE G/ 9F 96
”’{T" .
INPUT DATA CHECKED BY: {: : DATE S 78TE (A

LIMITING SOIL CONCENTRATION CALCULATION
»>> VALUES CALCULATED IN SOURCE SUBROUTINE

o e e e e i o ol e ol i ol i e o e e el O A O 9 9k i i 9 9 ok ol ok ol i sk e e ke sk e e ke

LEACH RATE CONSTANT (1/y) 9.492BE-04
UNSATURATED PORE VELOCITY (m/y) 4 .90BBE+G1
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 2.3800E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.2662E-01
RETARDATION FACTOR (UNSATURATED) 2. 1661E+02
SOLUBILITY LIMITED MASS (mg) 7.6250E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZOKE (years) 4.5715E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.39E+05 mg

»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION
L L L T T e T

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY {(days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT {rem/y) 1.000E-06
CARCINOGENTIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000E-01

»>>> RESULTS OF CALCULATIONS
L L L g T Ry

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS O.QQE+00 AND 3.00E+01

LIMITING GROUNDWATER CONCENTRATION {mg/L): 3.65€e+00
MAXIMUM GROUNDWATER CONCENTRATION (mg/L): 1.57e-03
AVERAGE GROUNDWATER CONCENTRATION (mg/L): 2.88E-04
HAZARD QUOTIENT FOR INPUT MASS: 7.89E-06
PEAK TIME (y): 5.371578e+01
LIMITING POND EFFLUENY CONCENTRATION (mg/L): 2.763E+02
EXECUTION TIME (seconds) 10
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OUTPUT FILE FOR PBF13 Hydrazine

TIME OF RUN 16:48:44.2
DATE OF RUN 06/07/96
INPUT FILE NAME: pbf15-hy.par
OUTPUT FILE NAME: pbf15-hy.out
ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work deveioped under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field 0ffice, Idaho, Contract Number DE-ACO7-76ID01570.

This material is subject to & limited government license:

Copyright 1993, EGAG Idaho Inc., Idsho Mational Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal Liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
Idaho National Engineering Laboratory
EGE&G Tdaho Inc.
Subsurface and Environinental Modeling Unit
PO Box 1625
Idaho Falls, Idaho 83415
e e e 2 o e ke e e e o e e e e e e ol e e o o o e o R e e o R e ok R e ol e ke o ke v ke ol e ke ol ok e ke o
»»> TITLE OF PROJECT:
PBF-15 Hydrazine

* % ® & % % % X % ¥ % * F X % %
* %+ * * # % * ¥ % %+ # N ® F F *

SIMPSON RULE SOLUTIOM

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: 5

KFLAG: 1 (O)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION

ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM O TO 2D

>>> INPUT DATA

L S 2 T Tl 2 LAt et anT

NUMBER OF RADICACTIVE PROGENY 4]

LENGTH OF SOURCE PARALLEL TO GW FLOW (m} 8.50E+00

WIDTH OF SOURCE PERPENDICULAR TC GW FLOW (m)} 8.50E+00

THICKNESS OF SOURCE (m) 1.00E+00

PERCOLATION RATE (darcy vel m/y) 1.00E-01
3
4
1

VOLUMETRIC WATER CONTENT I[N SOURCE L43E-01

VOLUMETRIC WATER CONTENT [N UNSATURATED ZONE .87E-01
BULK DENSITY AT SOURCE (g/cm**3) .50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 3.00E-04
BULK DENSITY IN UNSAT 20NE {(g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m} 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 3.00£-04
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci)
MOLECULAR WEIGHT (g/mole)

SOLUBILITY LIMIT (mg/L)

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)
BULK DENSITY OF AQUIFER (g/cm**3)
POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER (mi/g)
DISPERSIVITY X DIRECTION (m)

DISPERSIVITY Y DIRECTION (m)

DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m)

DISTANCE TO RECEPTOR ALONG X AXIS (m)
DISTANCE TO RECEPTOR ALONG Y AXIS (m)
DISYANCE YO RECEPTOR ALONG Z AXIS (m)

CARCINOGENIC SLOPE FACTOR (mg/kg/d)**-1
MASS RELEASE RATE TO POND (mg or Ci per y)
OPERATION TIME OF POND (years)

L.IQUID EFFLUENT FLOW RATE TO POND (m**3/y)
MOISTURE CONTENT OF UNDERLYING SEDIMENTS
EVAPORATION RATE CONSTANT FROM POND (y**-1)
EFFECTIVE WIDTH OF POND AT AQUIFER (m)
UNITS OF CONTAMINANT

INPUT DATA FILE CREATED BY; -7 ¢/ /o [ _

0.00E+00
3.20E+01
1.00E+06
1.00E+38
1.90E+00
1.00E-01
3.00e-04
9.00E+00
4.00E+00
4.00E-01
5.70E+02
1.50e+01
4 _25E+00
0.00E+00
0.00E+00
3.00E+00
1.00E+03
1.00E+00
1.73E403
4.87E-01
0.00E+00
1.05E+01
mg

L BATEC 74 5L

- A
INPUT DATA CHECKED BY: (LLM}L DATEL 724/ (¢,

LIMITING SOIL CONCENTRATION CALCULATION
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

e 3 S e e e e 2 e e e 3 v i s v e g aie 3 9k e e o die e o e e e e e ol e e sl o v e e o o ol e ok ol o e dr e e

LEACH RATE CONSTANT (1/y) 2.9116E-0
UNSATURATED PORE VELOCITY (m/vy) 4.9088E+01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.0057E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.9042E+01%
RETARDATION FACTOR (UNSATURATED) 1.0009E+00
SOLUBILITY LIMITED MASS (ma) 3.5235E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT Z0ME (years) 2.1125e-01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS:

2.04E+01 mg

»>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION
e e e A e R e R R R R Rk

INTEGRATION TIME (vyears) 30

BODY WEIGHT (kag) 7.000€E+01
AVERAGING TIME (days) 2.5%6E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION {(years) 3.000e+01
RADIOLOGICAL DOSE LIMIT {rem/vy) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000€E-0Q7
HAZARD QUOTIENT 1.000e-01

>>> RESULTS OF CALCULATIONS

e W ol o e o o e e ol e ol ol e A A e R R T R R R e R R AR R W R W W el

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS 0.00E+00 AND 3.00E+01%

CARCINOGENIC RISK CALCULATION

LIMITING GROUNDWATER CONCENTRATION {mg/L}:
MAXIMUM GROUNDWATER CONCENTRATION (mg/L}:
AVERAGE GROUNDWATER CONCENTRATION (mg/L}:
CARCINOGENIC RISK FOR USER INPUT MASS:

PEAK TIME (y):

LIMITING POND EFFLUENT CONCENTRATION {(mg/L)}:
EXECUTION TIME (seconds)

2.84E-06
5.13e-05
2.30E-06
8.10e-08
5.377332e-01
7.142E-04

8
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OUTPUT FILE FOR PBF15 Zinc

TIME OF RUN 16:49:23.7
DATE OF RUN 06/07/96
INPUT FILE NAME: pbf15-zn.par
OUTPUT FILE NAME: pbf15-zn.out
ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABELITY

This material resulted from work developed under U.S. Department of
Energy, Office of Envirocnmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-76ID01570.

This material is subject to a limited government license:

Copyright 1993, EG&G ldaho Inc., ldaho National Engineering Laboratery,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal tiability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produczd by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur $. Rood
Idaho National Engineering Laboratory
EGEG ldaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1525
ldaho Falls, Idaho 83415
e e o ok e o ke ke e e ok o R A ol o ol i e R R e e o e e e e e e e
>>> TITLE OF PROJECT:
PBF-15 Zinc

* % % ¥ E ® % % ¥ % ¥ % * ¥ ¥ 3
* % ¥ X ¥ ¥ ¥ ¥ A+ % * ¥ ¥ ¥ ¥ %

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS = 5.0000£-03

MODEL OPTIONS

IMODE: 6

KFLAG: 1 (D)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:O (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

>>> INPUT DATA

i S e e 0 o i i ol ol 9 ol e ok e ok 3 ok ol ok e 3k e 3k o e i ok ok v e g e e o e ok i ool ol ok e R ol ok ok ok e ok o ke o

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH CF SOURCE PARALLEL TCO GW FLOW (m) 8.50E+00
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW {m} 8.50E+00
THICKNESS OF SOURCE {m) 1.00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-M
VOLUMETRIC WATER CONTENT IN UNSATURATED 20NME  4.87E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 2.00E+02
BULK DENSITY IN UNSAT ZONE {g/cm**3) 1.50e+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 2.00E+02
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 0.00E+00
MOLECULAR WEIGHT (g/mole) 6.54E+01
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.00E+38
BULK DENSITY OF AQUIFER (g/cm**3} 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 1.60E+01
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION (m) 4 .00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m) 4.25E+00
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.00E+00
DISTANCE YO RECEPTOR ALONG Z AXIS (m) 0.00E+00

NON-CARCINOGENIC REFERENCE DOSE RfD (mgskg/d) 3.00E-01
MASS RELEASE RATE TO POND (mg or Ci per y) 6.33E+03

OPERATION TIME OF POND (years) 3.00E+00
LIQUID EFFLUENT FLOW RATE TO POND (m**3/y) 1.73E+03
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.87E-01
EVAPORATION RATE CONSTANT FROM POND (y**-1)  0.00E+00
EFFECTIVE WIDTH OF POND AT AQUIFER (m) 1.05E+01

UNITS OF CONTAMINANT . mg

e

INPUT DATA FILE CREATED BY: {//ﬁ/( £_ e IETS7A
INPUT DATA CHECKED BY: DATES L24/ %

LIMITING SOIL CONCENTRATION CALCULATION

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
i et i el e o e i o e i o ke o s o sk ko o o o o A e e

LEACH RATE CONSTANT (1/y) 3.3295E-04
UNSATURATED PORE VELOCITY (m/y) 4 .9088E+01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.0500e+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 7.9557E-02
RETARDATION FACTOR (UNSATURATED) 6.1702E+02
SOLUBILITY LIMITED MASS (mg) 2.1720E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.3022E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.69E+04 mg
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

Ao R e dede v e ve e e i e e e v e e e o e s e ke ol o ke ol ke ol e o e e e e e e o e e e e e O o e ke

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000€-07
HAZARD QUOTIENT 1.G0CE-01

»>> RESULTS OF CALCULATIONS

e e e e e e e e e e e e i iy oy iy e i e s 9 e v sl i o i e e v e e o e e e e e e e v e ol ek o

MAXIMUM AVERAGE GW CONCENTRATION BETWEEN YEARS 0.00E+D0 AND 3.00E+D1

LIMITING GROUNDWATER CONCENTRATION (mg/L): 1.09E+00
MAXIMUM GROUNDWATER CONCENTRATION (mg/L): 2.15E-05
AVERAGE GROUNDWATER CONCENTRATION (mg/L): 3.59E-06
HAZARD QUOTIENT FOR INPUT MASS: 3.28E-07
PEAK TIME (y): 1.332316E+02

LIMITING POND EFFLUENT CONCENTRATION (mg/L): 1.117e+03
EXECUTION TIME (seconds) 3
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OUTPUT FILE FOR PBF22 Ag

TIME OF RUN 16:02:29.2
DATE OF RUN 06/07/96
INPUT FILE NAME: pbf22-ag.par

ACKNOWLEDGEMENT OF GOVERNMENT SPONSCRSHIP AND
LIMITATION OF LIABILITY

This meterial resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, ldaho, Contract Number DE-ACO7-761001570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., ldaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes sny warranty
expressed or implied, or assunes any tegal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
software. Reproducec by permission from the book, Numerical Recipes,
Cambridge University Press.
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This output was produced by the modei:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
Idaho National Engineering Laboratory
EG&G ldahd Inc.
Subsurface and Environmental Modeling Unit
PO Box 1525
Idaho Falls, Idaho B3415
e e W o e ol e e v oA o e ke e o e ok e e e st i ol e o o o e o ol e o ol ok e ok e e ek
»>> TITLE OF PROJECT:
PBF-22 Ag

* % & & X ¥ % ¥ ¥ 4 * ¥ * * % %
% % F * F * F B X A F * * % #*

SIMPSON RULE SOLUTIOM

JSTART = 6

JMAX = 12

EPS = 5.0000E-03

MODEL OPTIONS

IMODE: &

KFLAG: 1 (Q)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:D (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD

>>> INPUT DATA
L g E gL R S T L T )

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  6.51E+01
THEICKNESS OF SOURCE (m) 3_00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50€+00
SORPTION COEFFICIENT AT SOURCE (mi/g) 9.00E+01
BULK DENSITY IN UNSAT 20HE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 9.00E+01
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OPTIONAL LOSS RATE CCNSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci)
MOLECULAR WEIGHT (gsmole)

SOLUBILITY LIMIT (mg/L}

HALF-LIFE(S) OF CONTAMINANT AWD PROGENY (y)
BULK DENSITY OF AQUIFER (g/cm**3)
POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g}
DISPERSIVITY X DIRECTION (m)

DISPERSIVITY Y DIRECTION (m)

DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m}

DISTANCE TO RECEPTOR ALONG X AXI1S (m)
DISTANCE TO RECEPTOR ALONG Y AXIS (m)
DISTANCE TO RECEPTOR ALONG Z AXIS {(m)

1.66E+07
1.08BE+02
1.00E+06
1.00E+38
1.90e+00
1.00E-01
9.00E+01
$.00E+00
4.00E+00
4.00E-01
5.70E+02
1.50E+01
3.25E+01
0.00E+00
0.00E+00

NON-CARCINOGENIC REFERENCE DOSE RfD {mg/kg/d) 5.00E-03

UNITS OF CONTAMINANT

-

o
INPUT DATA FILE CREATED BY: .- ¢ /’/W/’(

e

-
e -

mg
,é}-?y‘?t?

P /
. 2 o, ;
INPUT DATA CHECKED BY: [ 11 OATEL /24 4L,

LIMITING SCIL CONCENTRATION CALCULATION

»>> VALUES CALCULATED IN SOURCE SUBROUTINE
e e e e e de s e e e e e e e ke ke e T el e T e ek e e
LEACH RATE CONSTANT (1/y) 2
UNSATURATED PORE VELOCITY (m/vy} 2
DECAY CONSTANT(S) {1/y) 0
RETARDATION FACTOR(S} (SATURATED) 1
RETARDATION FACTOR (UNSATURATED) 3.
SOLUBILITY LIMITED MASS {(mg} 1
SOLUBILITY LIMITED ACTIVITY (Ci) 0
TRANSIT TIME IN UNSAT ZONE (years) 1
FRACTION DECAYED DURING UNSAT TRANSPORT 0.

»>>> EXPOSURE DATA FOR LIMITING SOIL CONCENT

e e W e e v o e ol s e e e e e T S e e ke e g o o i e e e e e o o e ke o e o ok

T ve v e e e e e ok e ok

L4629E-04
LH155€6-01
.0000E+00
.7110E+03

$9459E+02

.7208E+15
.0000E+00
L4022E+04

0000E+00

RATION

o sk e e e e e e e e

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000€+01

AVERAGING TIME (days) 1.095E+04

WATER INTAKE RATE (L/d) 2.000E+00

EXPOSURE FREQUENCY (days/year) 3.500e+02

EXPOSURE DURATION (years) 3.000E+01

RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-06

CARCINOGENIC RISK CRITERIA 1.000E-07

HAZARD QUOTIENT 1.000E-01

»>> RESULTS OF CALCULATIONS

e e e e e ol i e ol e e ok e e e e e e e e e e e o ke e ok ek ok T T R TR R W W R T ek e e oo o ol o
LIMITING GROUNDWATER CONCENTRATION (mg/L}: 1.82E-02
MAXIMUM GROUNDWATER CONCENTRATION (mg/L)}: 5.96E-05
AVERAGE GROUNDWATER CONCENTRATION (mg/L): S.96E-05
HAZARD QUOTIENT FOR [NPUT MASS: 3.26E-04
PEAK TIME (y): 1.445032E+04
LIMITING SOIL CONCENTRATION {mg/m**3): 3.997E+05
LIMITING SOIL CONCENTRATION (mg/kg): 2.665E+02
LIMITING INVENTORY IN SOIL (mg): 5.082E+0%
EXECUTION TIME {seconds) 1]
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OUTPUT FILE FOR PBF-22 Am-241

TIME OF RUN 15:59:28.1

DATE OF RUN 06/07/96

INPUT FILE NAME: pbf22-am.par
OUTPUT FILE NAME: pbf22-am,out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Envirormental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-76ID01570.

This material is subject to & limited government license:

Copyright 1993, EG&G Ideho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privetely owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

ez =C=CD [

e e T e el ol el AR AR AR A I el el ol ok koot

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
idaho National Engineering Laboratory
EG&G Idaho Inc.
Subsurface and Environmental Modeling Unit
PQ Box 1625
Idaho Falls, Idaho 83415
AR R R RRRRRARRRRATTRTR TRl bl bbbk
»»>» TITLE OF PROJECT:
PBF-22 Am-241

* % % % % % % F ¥ ¥ ¥ F ¥ ¥ ¥ ¥
* % % % & % % ® X ¥ ¥ ¥ ¥ %X ¥ N

SIMPSON RULE SOLUTION

JSTART = &

JMAX = 12

EPS = 5.0000€E-03

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (O)CONC VS TIME; (1)PEAK CONC AND LIKITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:O (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM O TO 2D

»>»> INPUT DATA

Ve e e e e e e e e e e e e e o ol o oA S o e i e i i e e e i i o e sl ol ool sl ol o e s e e o ol e o

NUMBER OF RADIOACTIVE PROGENY 3

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  6.51E+01
THICKNESS OF SOURCE (m) 3.00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IM UNSATURATED ZONE  3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE {mi/g} 1.90E+03
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 1.90E+03

OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00
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INITIAL MASS OR ACTIVITY (mg or Ci) 5.72E-04

MOLECULAR WEIGHT (g/mole) 2.41E+02

SOLUBILITY LIMIT {mg/L) 1.00E+06

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)  4.32E+02 2.14E+06 1.59€+05 7.34E+03
BULK DENSITY OF AQUIFER {g/cm**3) 1.90E+00

PORDSITY OF AGUIFER 1.00E-01

SORPTION COEFFICIENT(S) IN AQUIFER {ml/g) 3.40E+02 0.00E+00 0.00E+00 0.00E+00
DISPERSIVITY X DIRECTION {m) 9.00E+00

DISPERSIVITY Y DIRECTION {m) 4 .00E+00

DISPERSIVITY Z DIRECTION (m) 4. 00E-01

PORE VELOCITY (m/y) 5.70E+02

WELL SCREEN THICKNESS (m) 1.50E+01

DISTANCE TO RECEPTOR ALONG X AXIS (my  3.25E+01

DISTANCE TQ RECEPTOR ALONG Y AXIS (m)  0.00E+0Q

DISTANCE TO RECEPTOR ALONG Z AXIS (m)  0.00E+00

RADIGLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 3.2BE+02 2.95€+02 &4 _4BE+01 3.65E+02
UNITS OF CONTAMINANT ) ci

INPUT DATA FILE CREATED BY:.- ¢ }/{,/'// <0 ‘} ;7 ¥

- VPl
INPUT DATA CHECKED BY: é_’_d (_l/_lf,tﬁﬁfg:m DATEL, /4 4§

LIMITING SOIL CONCENTRATION CALCULATION

>»> INITIAL ACTIVITY CONVERTED TO MASS (mg) 1.66E-01
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

e A e Sl e R e R ek A A AR R A e ek A K Kk
LEACH RATE CONSTANT (1/y) 1.1694E-05
UNSATURATED PORE VELQOCITY (m/vy) 2.9155E-01
DECAY CONSTANT(S) (1/y) 1.6045E-03 3.2390E-07 4.3594E-06 9.4434E-05
RETARDATION FACTOR(S) (SATURATED) 6.4610E+03 1.0000E+00 1.0000E+00 1.0000E+00
RETARDATION FACTOR (UNSATURATED) 8.3100e+03
3
1
2

SOLUBILITY LIMITED MASS (mg) LB2I9E+16
SOLUBILITY LIMITED ACTIVITY (Ci) L2454E+14
TRANSIT TIME IN UNSAT ZONE (yzars) .9530E+05
FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

>>> EXPOSURE DATA FOR LIMITING SQIL CONCENTRATION

i 3 3 g e e s e 9 3k i 3 7 v 3 3k e vk vk o e vk ok ol v sk ke I ol e v e ke e vk e e o de e e de e de et e de b ke ok

INTEGRATION TIME {(years) 30

BODY WEIGHT (kg) 7.000e+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.000e+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT {rem/y) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000e-01

>>> RESULTS QF CALCULATIONS

LA e e L e e e

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

DECAY-INGROWTH FACTORS: 7.3932-207 1.8346E-04 1.3797E-04 1.3574E-04

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF THE MAXIMUM PARENT CONCENTRATION
MAXIMUM GW CONCENTRATION FOR MBR #1: 4.70-223 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 4.70-223 Ci/L RISK = 3.24-216
MAXIMUM GW CONCENTRATION FOR MBR #2: 7.54E-17 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #2: 7.54E-17 Ci/L RISK = 4.67E-10
MAXIMUM GW CONCENTRATION FOR MBR #3: 5.67E-17 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #3: 5.47E-17 CisL RISK = 5.33E-11
MAXIMUM GW CONCENTRATION FOR MBR #4: 5.58E-17 Ci/L

AVERAGE GW COMCENTRATION FOR MBR #4: 5.5BE-17 Ci/L RISK = 4.28E-10
MAXIMUM CARCENOGENIC RISK: .48E-10

LIMITING PARENT GROUMDWATER CONC. (Ci/L): .96-221

PEAK TIME (y): -958133e+05

Y
4
2
LIMETING SOIL CONCENTRATION {Ci/m**3): 4. 7T46E-06
LIMITING SOIL CONCENTRATION (Ci/kg): 3.164E-09
LIMITING INVENTORY IN SOIL (Ci): 6.034E-02
LIMITING INVENTORY IM SOIL (mg): 1.756E+01
SPECIFIC ACTIVITY (Ci/g): 3.437E+00
EXECUTION TIME {seconds) 1]
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OUTPUT FILE FOR PBF22 Arochlor-1248

TIME OF RUN 16:42:24.4

DATE OF RUN 06/12/96

INPUT FILE NAME: pbf22-aZ.par
OUTPUT FILE NAME: pbf22-a2.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACQ7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho Natiomal Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are {opyright (C) 1992, Mumerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

v e v e e i e e e vl e e ol ke v e ok o e ol e ke e e e ke e e vk s de e de e de e e W e e Wk e A ok R R R R

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolaticn ponds
02-28-2%
Arthur S, Rood
Idaho Naticnal Engineering Laboratory
EGE&G Idaho Inc.
Subsurface anc Environmental Modeling Unit
PO Box 1625
Idaho Falls, ldaho 83415
A e Ve e e e e e e ol oo o s ol e ek e e e ok e ek T 3k 9 e e e 3k ol 3 S o 7 Tk o v ok e e ke e e
>»>> TITLE OF PROJECT:
PBF-22 Arochlor 1248

* ¥ * ¥ ¥ X ¥ F F R F R R ¥ % %
* % F & % & F ¥ % ¥ % ¥ * X X *

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS = 5.0000E-03

MODEL OPTIONS

IMODE: 6

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:O (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

»>> INPUT DATA

e e 2 9 sk 7 2 2 i o 2 9 2l ok e e e ok A 7 A A e A ok e e 9 e e e i ok o e i ok ok vk ok ok ok ok o ok ok ok ok ok e v e ol o ok b e sl

NUMBER OF RADIOACTIVE PROGENY 0
LENGTH OF SOURCE PARALLEL TO GW FLOW (m)

WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)
THICKNESS OF SOURCE (m) .00E+00
PERCOLATION RATE (darcy vel m/y) L00E-01

6.51E+01
é
3
1
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
3
1
1
1
1
1

-51E+01

VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE L43E-01
BULK DENSITY AT SOURCE <{g/cm**3} .50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g} .00E+02
BULK DENSITY IN UNSAT 20NE (g/cm**3) .50E+00
UNSATURATED ZONE THICKNESS {(m) .D4E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g} .00E+02
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 4 .58E+05
MOLECULAR WEIGHT (g/mole) 3.72E+02
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.00E+38
BULK DENSITY OF AQUIFER (g/cm**3} 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (mi/g) 1.00E+01
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION {(m} 4.00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS {m) 3.25e+01
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.0CE+00
DISTANCE TO RECEPTOR ALONG Z AXIS (m) 0.GOE+00

NON-CARCINOGENIC REFERENCE DOSE RfD (mg/kg/d) 2.00E-05
UNITS OF CONTAMINANT

mg
INPUT DATA FILE CREATED BY/: /é/,/ &_mreé/ 2 7e

INPUT DATA CHECKED BY: DATED /247 4L

LIMITING SOIL CONCENTRATION CALCULATION
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

W e e e e v i v e o i o e ol o ok o o ol s ol o sl o o o o o o e o e o ol e o e e e e e e e e o

LEACH RATE CONSTANY (1/y) 2.2172E-04
UNSATURATED PORE VELOCITY (m/y) 2.9155E-01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
RETARDATION FACTOR (UNSATURATED) 4.38326+02
SOLUBILITY LIMITED MASS (mg) 1.9115E+15
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000e+00
TRANSIT TIME IN UNSAT ZONE (years) 1.5576E+04

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

>»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION
S T e T T T

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000e+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-0é
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000E-01

»»> RESULTS OF CALCULATIONS

e Ve e e o e e e e Vi i i o st ol e ol s sy s sl s sl o sie ol vl ol st e o ol s sir e i ol vl e ol sk i sl e e sl ol e ol ol ol ok

LIMITING GROUNDWATER CONCENTRATION (mg/L): 7.30E-05
MAXTMUM GROUNDWATER CONCENTRATION (mg/L): 1.61E-06
AVERAGE GROUNOWATER CONCENTRATION (mg/L): 1.60E-06
HAZARD QUOTIENT FOR INPUT MASS: 2.20E-03
PEAK TIME (y): 1.564683E+04
LIMITING SOIL CONCENTRATION (mg/m**3): 1.639E+03
LIMITING SOIL CONCENTRATION (mg/kg): 1.093E+00
LIMITING INVENTORY IN S0IL (mg): 2.084E+07
EXECUTION TIME (seconds) 0
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OUTPUT FILE FOR PBF22 Arochlor-1254

TIME OF RUN 16:42:13.9

DATE OF RUN 06/12/96

INPUT FILE NAME: pbfZZ-ar.par
OUTPUT FILE NAME: pbf2Z-ar.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Envirormental Restoration and Waste Management,

DCE Field office, Idahe, Contract Number DE-ACO7-76ID(1570.

This material is subject to a limited government |icense:

Copyright 1993, EGEG Idaho Inc., Idsho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assunes any tegal Lliability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Lopyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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This ocutput was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
ldaho Mational Engineering Laboratory
EGEG ldaho Inc.
Subsurface anc Environmental Modeling Unit
PO Box 15625
ldaho Falls, ldaho 83415
AT T TR T A o AR A AR A A ol e e o o T T o ke o s i i i i e b ol il e e
»>> TITLE OF PROJECT:
PBF-22 Arachlor 1254

* % N N ¥ X % ¥ ¥ ¥ ¥ ¥ ¥ E ¥ ¥
% % % % * * 4 ¥ X ¥ ¥ X N ¥ ¥

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: 6

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; {2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

>»> INPUT DATA

o e e v 2 e e 3 A e e 3 v v s v ol e aie o e aie ol e e die e e e A o e ale s o e e o e e e 3k e o o T o ok e e ok e e ok ke ok

NUMBER OF RADICACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6_51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m} 6.51E+01
THICKNESS OF SOURCE (m) 3.00£+00
PERCOLATION RATE (darcy vel m/y) 1.00&-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3.43E-01
BULK DENSITY AT SOURCE {g/cm**3) 1.50E+00
SORPTICON COEFFICIENT AT SOURCE (ml/g) 1.00E+02
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 1.00E+Q2

J-713



OPTIONAL LOSS RATE CCONSTANT FOR SOURCE (y**-1)
INITIAL MASS OR ACTIVITY {mg or Ci)

MOLECULAR WEIGHT (g/mole)

SOLUBTLITY LIMIT (mgsL)

HALF-LIFE(S) OF CONTAMINANT AHD PROGENY (y)
BULK DENSITY OF AGUIFER (g/cm**3)

POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER {ml/g) L00E+01
DISPERSIVITY X DIRECTION {m)} .00E+00

0.00E+00
]
3
1
1
1
1
1
9
DISPERSIVITY Y DIRECTION (m) 4.00E+00
4
5
1
3
0
0
2

LG9E+QT
.T2E+02
.00E+06
.00E+38
.S0E+0Q
.00E-01

DISPERSIVITY Z DIRECTION (m) .00E-01
PORE VELOCITY (m/y) -T0E+02

WELL SCREEN THICKNESS {(m) .50E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m) .25E+01
DISTANCE TO RECEPTOR ALONG Y AXIS (m) .00E+00
DISTANCE TO RECEPTOR ALONG Z AXIS (m) .00E+00
NON-CARCINGGENIC REFERENCE DOSE RfD (mg/kg/d) 2.00E-0S

UNITS OF CONTAMINANT ., mg

s P .
INPUT DATA FILE CREATED BY:_. (74 - £ DATEF /& ¥t
-"/ " 2 -
INPUT DATA CHECKED BY: [_ ik DATEE L4y ¢

LIMITING SOIL CONCENTRATION CALCULATION

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
o A o o o R ook o e

LEACH RATE CONSTANT (1/y) 2.2172E-04
UNSATURATED PORE VELCCITY (m/v) 2.9155e-01
DECAY CONSTANT(S) (1/y) 0.00C0E+00
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
RETARDATION FACTOR (UNSATURATED) 4.3832e+02
SOLUBILITY LIMITED MASS (mg) 1.9115E+15
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.5576E+04
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

o i s i ol e e ol e S e ol e e o o S e e ol Sk T i e o g ok ke 2l ok 3k 7 i i v v ok 9k 3 o Sk 3k vk ok ok ok ok o ke e

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7 .000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (clays/year) 3.500€e+02
ENPOSURE DURATION (years) 3.000e+01
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000€-07
HAZARD QUOTIENT 1.000e-01

>>> RESULTS OF CALCULATIONS

AR AT A A Ve K R K R K ik R e ke e e e ok e e e e ke e ok oy ke ok ok e vkl ok o

LIMITING GROUNDWATER CONCENTRATION (mg/L): 7.30E-03
MAXIMUM GROUNDWATER CONCENTRATION (mg/L): 5.22E-05
AVERAGE GROUNDWATER CONCENTRATION (mg/L): 5.21E-05
HAZARD QUOTIENT FOR INPUT MASS: 7.14E-02
PEAK TIME (y): 1.564683E+04
LIMITING SOIL CONCENTRATION {(mg/m**3): 1.639€+03
LIMITING SOIL CONCENTRATION ¢mg/kg): 1.093E+00
LIMITING INVENTORY IN SOIL {m3}: 2.084E+07
EXECUTION TIME (seconds) 0

J-714



QUTPUT FILE FOR PBF22 Co-60

TIME OF RUN 15:57:48.1

DATE OF RUN 06/07/96

INPUT FILE NAME: pbf22-co.par
OUTPUT FILE NAME: pbf22-co.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, ldaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EGRG ldaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assunes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

e 2 e 2 70 7 e e e v i v vk e vk e e e v e e e ok e o e R e e o i e i i ok ol e e i ke e e

This output was produced by the model:

GWSCREEW
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rocd
ldaho National Engineering Laboratory
EG&G Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 14625
Idaho Falls, ldaho 83415
o - Sy e e sy o ol s sk g ok i ok S o e o e e sk sk kol o desk sk drak o et o R s R Rk kR R R Rk
>»> TITLE OF PROJECT:
PBF-22 Co-60

* % ¥ & F * % * ¥ ¥ X ¥ ¥ % * %
* * * ¥ ¥ % ¥ * ¥ X X * F ¥ ¥ %

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: 2

KFLAG: 1 ¢O)YCONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SCURCE; ¢3) TABULATED SOURCE FUNCTION
ITYPE:Q (0) VERT AVG; (1) NCN-VERT AVG; (2) AVG FROM 0 TO 2D

»>>» INPUT DATA

e e e v e sl v e e v v o e v o e v o o i o ok ol o kol o e Sk e S e v ok e ol ok e vl ok vk e it e e ol e o e ok v o e e

NUMBER GF RADIOQACTIVE PROGENY 0

LENGTH CF SOURCE PARALLEL YCQ GW FLOW (m) 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  6.51E+(1
THICKNESS OF SOURCE (m) 3.00E+CO
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 6 .00E+01
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (mi/g} 6.00E+01
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci)
MOLECULAR WEIGHT (g/mole)
SOLUBILITY LIMIT {mg/L)

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)

BULK DENSITY OF AQUIFER (g/cm**3)
POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER {ml/g)

DISPERSIVITY X DIRECTION (m)
DISPERSIVITY Y DIRECTION (m)
DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m)
DISTANCE TO RECEPTOR ALONG X AXIS
DISTANCE TO RECEPTOR ALONG Y AXIS
DISTANCE TO RECEPTOR ALONG Z AXIS

(m)
(m)
(m)

4.29€-02
6.00E+01
1.00E+06
5.27e+00
1.90E+00
1.00E-01
1.00e+01
9.00e+00
4.00E+00
4.00e-01
5.70E+02
1.50E+01
3.25e+01
0.00E+00
0.00E+00

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 1.89E+01

UNITS OF CONTAMINANT

ci

)
s, .
INPUT DATA FILE CREATED BY: - (/oo - i nate Gy 7?7 7¢

A

' ' ) .
INPUT DATA CHECKED BY: _t:‘ﬁ_gém‘,nnsé 12y

LIMITING SCOIL CONCENTRATION CALCULATI

»>> INITIAL ACTIVITY CONVERTED TO MASS (mg)

ON

>>> VALUES CALCULATED IN SOURCE SUBROUT INE

e e e e e e e Ve e e e o s i e e e ol e ol e s e e e e ol de 3 ol e e ol e de o i e ol e e ale e e e ek e e ek e

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELOCITY {m/v)

DECAY CONSTANT(S) (1/y)

RETARDATION FACTOR(S) (SATURATED)
RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg}
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME [N UNSAT ZONE {(years)
FRACTION DECAYED DURING UNSAT TRANSPO

3.

RT 1

3.79E-02

6896E-04

2.9155E-01
1.3153€-01
1.9100E+02
2.
1

1

9

6339E+02

.14B6E+15
L299TEHTS
.3595£+03
.0000E+00

»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

e e vl v e v v e e v v e e o ke e vk e R o ol e e v e e e o e ok R i ke e vl v e ke vl e ek e o

INTEGRATION TIME {(years) 30
BODY WEIGHT (kg} 7.
AVERAGING TIME {days} 2
WATER INTAKE RATE (L/d) 2
EXPOSURE FREQUENCY (days/year) 3.
EXPOSURE DURATION (years) 3
RADIOLOGICAL DOSE LIMIT (rem/v) 1
CARCINOGENIC RISK CRITERIA 1
HAZARD QUOTIENT 1

000E+01

.556E+04
.000E+00

500e+02

.000E+(1
.000€-06
.000E-07
.000E-01

»>»> RESULTS OF CALCULATIONS

e e e o e e e Sk R A R T T R A e e e ek ke ke ek ok

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

MAXIMUM GW CONCENTRATION FOR MBR #1:
AVERAGE GW CONCENTRATION FOR MBR #1:
MAXIMUM CARCINOGENIC RISK:

LIMITING PARENT GROUNDWATER CONC. (Ci
PEAK TIME (y):

LIMITING SOIL CONCENTRATION (Ci/m**3)
LIMITING SOIL CONCENTRATION (Ci/kg):
LIMITING INVENTORY IN SOIL (Ci):
LIMITING INVENTORY IN SOIL (m3):
SPECIFIC ACTIVITY (Ci/g):

NOTE: THE LIMITING SCGIL CONCENTRATION

L):

OF

1.97-231 Ci/L

1.17-231 Ci/L RISK = 4.64-226
4.64-226

2.52E-13

9.367800E+03

7.278+212

4.852+209

9.253+216

8.177+216

1.132E+03

4.852+206 Ci/g

EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.
WARNING !!! THE LIMITING SOIL MASS OF B8.177+216 mg
EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 1.149E+15 mg

EXECUTION TIME (seconds) 0
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OUTPUT FILE FOR PBFZZ2 Cr-111

TIME OF RUN 15:57:58.5

DATE OF RUN 06/07/96

INPUT FILE NAME: pbf22-cr.par
OUTPUT FILE NAME: pbf22-cr.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EGAG Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal 1iability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Mumerical Recipes
Software. Reproduced by permission from the book, NMumerical Recipes,
Cambridge University Press.

A e el e e i e o o I e A e ok ol e o e e e e kR R e e kR ke

This output was produced by the model:

GWSCREEN
VYersion Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-9%
Arthur S. Rood
Idaho Naticnal Engineering Laboratory
EGEG Idahe Inc.
Subsurface and Environmental Medeling Unit
PO Box 1425
Idaho Falls, Idaho 83415
e vl e vl e vl e e vk v ol vl e ok vk ol ol sl o i e o ke e o e e e e o e ok ol e e o e e e e e e e e e e e e ek
>>> TITLE OF PROJECT:
PBF-22 Cr-111

* 4 & * F ¥ * % % ¥ * ¥ ¥ ¥ * *
* % % * 3 ¥ * ¥ ¥ X ¥ * * F* % %

SIMPSCN RULE SOLUTION

JSTART = &

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: &

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

>>> [NPUT DATA

iy e 9y e 9 i e S e sl v sy i 3 3 sl s v ke v ol s e ke ol ke e ol e e ol e die ol e o i e e e ol e ok ok e ok ok ke gk e ok gk ok e e e

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m) 6.51E+01
THICKNESS OF SOURCE (m) 3.00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-D1
VOLUMETRIC WATER CONTENT IN SOURCE 3_43E-O1
VOLUMETRIC WATER CONTENT IN UNSATURATED ZOME 3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 7.00E+01
BULK DENSITY IM UNSAT ZOME (g/fcm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 7 .00E+01
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1)
INITIAL MASS OR ACTIVITY (mg or Ci)

MOLECULAR WEIGHT (g/mole)

SOLUBILITY LIMIT {mg/L}

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)
BULK DENSITY OF AQUIFER (g/cm**3)

POROSITY OF AQUIFER .00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g} .20E+00

0.00E+00
2
5
1
1
1
1
1
DISPERSIVITY X DIRECTION (m)} 9.00E+00
4
4
5
1
2
0
0

.80E+09
.20E+0
.00E+06
.00E+38
L.S0E+00

DISPERSIVITY Y DIRECTION (m} .00E+Q0
DISPERSIVITY Z DIRECTION (m} .00E-01
PORE VELOCITY (m/y) .7OE+02

WELL SCREEN THICKNESS (m) .50E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m) .25E+01
DISTANCE TQ RECEPTOR ALONG Y AXIS {m} .00E+Q0
DISTANCE TO RECEPTOR ALONG Z AXIS {m} .00E+00
NON-CARCINOGENIC REFERENCE DOSE RfD {mg/kgs/d} 1.00E+Q0
UNITS OF CONTAMINANT ,*”7 mg

P
/s . f A - )
INPUT DATA FILE CREATED BY: ,‘,/'f'-'////C,. —'L—-DA-T-E_‘é}?/ ?’é

Py 7.
o ——
INPUT DATA CHECKED BY: TR T b DATE /A2 7 6

LIMITING SOIL CONCENTRATION CALCULATION
»»> VALUES CALCULATED IN SOURCE SUBROUTINE
e e e A ok R R 1 R R R R Rk
LEACH RATE CONSTANT (1/y) 3.1643E-04
UNSATURATED PORE VELCCITY (m/v) 2.%9155E-01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 2.3800E+01
RETARDATION FACTOR (UNSATURATED) 3.0712E+02

1

0

1

0.

SOLUBILITY LIMITED MASS (mg) .3393E+15
SOLUBILITY LIMITED ACTIVITY (Ci) .BO00E+00
TRANSIT TIME IN UNSAT ZONE (years) .0914E+04
FRACTION DECAYED DURING UNSAT TRANSPORT 00COE+00

»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

o P W o e o e e o ol ol o e o o o o i o ol e e sl ko e ok ol e e ok o o ek o ok o o ok ok o ok ke e vk

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 1.0953E+04
WATER INTAKE RATE (L/d)} 2.000E+00
EXPOSURE FREQUENCY (cays/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-0&6
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000€E-01

>>> RESULTS OF CALCULATIONS

¢ 2 o 3 e v oA e o A A R R A R e e e e e sk ok o ok o v i e o e e i ol

LIMITING GROUNDWATER CONCENTRATION (mg/L): 3.65E+00
MAXIMUM GROUNDWATER CONCENTRATION (mg/L): 1.42E-02
AVERAGE GROUNDWATER CONCENTRATION (mg/L): 1.33e-02
HAZARD QUOTIENT FOR INPUT MASS: 3.63E-04
PEAK TIME (y): 1.092407E+04
LIMITING SOIL CONCENTRATION (mg/m**3): 6.067E+07
LIMITING SOIL CONCENTRATION (mg/kg): 4 .045E+04
LIMITING INVENTORY IN SOIL {m3}: 7.714E+11
EXECUTION TIME (seconds} 1
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OUTPUT FILE FOR PBF22 Cs-137

TIME OF RUN 15:56:20.1

DATE OF RUN 06/07/96

INPUT FILE NAME: pbf22-cs.par
OUTPUT FILE NAME: pbf22-cs.out

ACKNOWLEDGEMENT CF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-76ID01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C)} 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press

e e vl e v vl e e v oy e vk ol e v vl e e vl ke ke vl e ol ke e e ol vl e U e S e e o e e e S vie e ve e de e e e o

This cutput was produced by the model:

GWSCREEN
Version Cortrol Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
Idaho Naticnal Engineering Laboratory
EG&G ldaho Inc.
Subsurface anc Environmental Modeling Unit
PO Box 1625
Idaho Falls, Idaho 83415
e 2 7 7 s 2 7 e 3 90 90 A0 9090 0 T I 3 A e o o i o i ok e e vl i sk o i v ol ok o ok ok ok ok e ke o o o ke o e e
>»> TITLE OF PROJECT:
PBF-22 Cs-137

% % % % ¥ % * ¥ * ¥ % % ¥ ¥ ¥ *
* % ¥ ¥ * * ¥ X X ¥ A & % * % #

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (O)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION

ITYPE:Q (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD

>>> [NPUT DATA

e o v e e v e e v vl e e ok ke e e ke e o ke o e o e ok ok e ol v e ok ok ol ok v e ke v ke ok vk e ke vk e e e e e e

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6.51E+01

WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  6.51E+01

THICKNESS OF SOURCE (m) 3.00E+00

PERCOLATION RATE (darcy vel m/y) 1.00E-01

VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01

VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3.43E-01
1

BULK DENSITY AT SOURCE (g/cm**3) .50E+00
SORPTION COEFFICIENT AT SQURCE (mi/g) 2.80E+02
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 2.80E+02
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 2.126-01%
MOLECULAR WEIGHT (g/mole) 1.37e+02
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AMD PROGENY (y) 3.03E+01
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER {ml/g@) 5.00E+02
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION (m) 4.00E+Q0
DISPERSIVITY Z DIRECTION {m) 4.00E-01
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS {m) 3.25E+01
DISTANCE TO RECEPTOR ALONG Y AXIS {m) 0.00E+00
DISTANCE TG RECEPTOR ALONG Z AXIS (m) 0.00€E+00
RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 3.16E+01
UNITS OF CONTAMINANT ci

’

P ey .
INPUT DATA FILE CREATED BY: . ¢ LAl ORGP s

o L q ) )
INPUT DATA CHECKED BY: _‘ZA'_M& DATE(, 724/ 4L

LIMITING SOIL CONCENTRATION CALCULATION
>>»>» INITIAL ACTIVITY CONVERTED TO MASS (mg) 2.46E+00
>>> VALUES CALCULATED IN SOURCE SUBROUTENE
‘vie e e e 7 e v v e e e v v e v e vie vie vl e vl vie v vl vl vl ke vl e vie vk ke she vk vk vk vie ok o sk vl vk e vl e e e e e e e de e i
LEACH RATE CONSTANT (1/y) 7.9300E-05
UNSATURATED PORE VELCCITY (m/v) 2.9155E-01
DECAY CONSTANT(S) (1/y) 2.2876E-02
RETARDATION FACTOR(S) (SATURATED) ¢.5010E+03
RETARDATION FACTOR (UNSATURATED) 1.2255E+03
SOLUBILITY LIMITED MASS {mg) 5.3443E+15

4

4

1.

SOLUBILITY LIMITED ACTIVITY (Ci) .6O63E+14
TRANSIT TIME IN UNSAT ZONE (years) .3548E+04
FRACTION DECAYED DURING UNSAT TRANSPORT 0QCOE+QO

>»> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

e e v vl e e e e o e i e s e e ol e o ok sl e el o s s kel e e o A e o o o e e e

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2 .000E+00
EXPOSURE FREQUENCY (cays/year) 3.500E+02
EXPOSURE DURATIDN (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000E-01

>>»> RESULTS OF CALCULATIONS

e e 3 e o vl o ke o o o o Ik R R R A S T sl ok e s e i vk e ok ok e e ok ok ok ok e o ol e e ek o

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

MAXIMUM GW CONCENTRATION FOR MBR #1: 1.91-232 Ci/L

AVERAGE GW CONCENTRATION FOR WMBR #1: 1.87-232 Ci/L RISK = 1.24-226
MAXIMUM CARCINOGENIC RISK: 1.24-226

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 1.51-13

PEAK TIME (y): 4, 359484E+04

LIMITING SOIL CONCENTRATION (Ci/m**3): 1.341+4214

LIMITING SOIL CONCENTRATION (Ci/kg): 8.939+210

LIMITING INVENTORY IN SOIL (Ci): 1.705+218

LIMITING INVENTORY [N SOIL (mg): 1.978+219

SPECIFIC ACTIVITY (Ci/g): 8.619£+01

NOTE: THE LIMITING SOIL COMCENTRATION OF 8.939+207 Ci/g

EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.
WARNING 1! THE LEMITING SOIL MASS OF 1.978+219 mg
EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 5.344E+15 mg
EXECUTION TIME {seconds) 0
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OUTPUT FILE FOR PBF22 Hg

TIME OF RUK 15:58:28.4

DATE OF RUN 06/07/96

INPUT FILE NAME: pbf22-hg.par
OUTPUT FILE NAME: pbf22-hg.out

ACKNOWLEDGEMENT OF GOVERMMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited goverrment license:

Copyright 1993, EG&G ldaho In::., Idaho National Engineering Laboratory,
all rights reserved. MNeither the United States nor the United States
Department of Energy, nor anmy of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are {opyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

e e e o e e R R R R A R R R R R R RN RN W R AT R

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial ard buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S. Rood
Idaho Naticnal Engineering Laboratory
EGEG Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1625
Idaho Falls, Idaho 83415
e o e e o ol e e o o e o o ol i o i ok ol ol o i sl s iy e i e ol e i ol e ol i e e ol ol o ol ol ok ol ek ek
»>> TITLE OF PROJECT:
PBF-22 Hg

* % ¥ ¥ F * ¥ ¥ * A X HF * ¥ X ¥
* % % % ¥ K K F 4 F 4 % % * ¥ ¥

SIMPSON RULE SOLUTIOM

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: &

KFLAG: 1 {0)CONC VS TIME; (1)EAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; {2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:0 (0> VERT AVG; (1) NON-VERT AVG; (2) AVG FROM O TO 2D

>>> INPUT DATA
e e v e e e e e e W e v i e e v vl i v ol o e ol o vk ok ol e e i e vl ke e ke sie e e dle o v vl e v e T v e e e e o ok o ok ok

NUMBER OF RADICACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW {m) 6.51E+01
THICKNESS OF SOURCE (m) 3_00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01

VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50€E+00
SORPTION COEFFICIENT AT SOURCE (mk/g) 1.00E+02
BULK DENSITY IN UNSAT 20KE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 1.00E+02

J- 721



OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 2.10E+06
MOLECULAR WEIGHT (g/mole) 2.01E+Q2
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT ANMD PROGENY (y) 1.00E+38
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00€E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 1.00E+02
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION (m) 4 .00E+00
DISPERSIVITY Z DIRECTION (m) 4 .00E-0%
PORE VELOCITY (m/y) 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m) 3.25E+01
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.00E+00
DISTANCE TO RECEPTOR ALONG Z AXIS {m) 0.00E+00
NON-CARCINOGENIC REFERENCE DOSE RfD (mg/kg/d) 3.00E-04
UNITS OF CONTAMINANT mg

INPUT DATA FILE CREATED BL;/-/{}/ fof = OAIEGT A T

P ] .,
INPUT DATA CHECKED BY: HQ’ gt DATEG 22474,

LIMITING SOTL CONCENTRATION CALCLLATION

»>>> VALUES CALCULATED IN SOURCE SUBROUTINE
L A )

LEACH RATE CONSTANT (1/y) 2.2172E-04
UNSATURATED PORE VELCCITY (m/v) 2.9155E-01
DECAY CONSTANT(S) (1/y) 0.0000E+Q0
RETARDATION FACTOR(S) (SATURATED) 1.9010E+03
RETARDATION FACTOR (UNSATURATED} 4.3832E+02
SOLUBILITY LIMITED MASS (mg) 1.9115E+15
SOLUBILITY LIMITED ACTIVITY (i) 0.0000e+00Q
TRANSIT TIME IN UNSAT ZONE (years) 1.5576E+04

FRACTION DECAYED DURING UNSAT TRANSPGRT 0.0000E+00

»>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION
sk gt e de e ke ek ek ek v e vk ks e v v e e e

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (clays/year) 3.500e+02
EXPOSURE DURATION (years) 3.0G0e+01
RADIOLOGICAL DOSE LIMIT (rem/v) 1.000€-06
CARCINOGENIC RISK CRITERIA 1.000€-07
HAZARD QUOTIENT 1.000E-01

»>>> RESULTS OF CALCULATIONS
ol ool e ol ol A ol oA ok ko ok o o vk i i ok o i sl g 1 3 3k i ok sl ok ol o sk ok o 9k gk 9k sk ok vk ok ok ok ok o ok ok
LIMITING GROUNDWATER CONCENTRATION (mg/L): 1.10E-03
MAXIMUM GROUNDWATER CONCENTRATION (mg/l)}: 6.78E-06
AVERAGE GROUNDWATER CONCENTRATION (mg/L}: 6.78E-06
HAZARD QUQTIENT FOR INPUT MASS: 6.19E-04
PEAK TIME (y): 1.605193E+04
LIMITING SOJL CONCENTRATION {mg/m**3): 2.664E+04
LIMITING SOIL CONCENTRATION {mg/kg): 1.776E+01
LIMITING INVENTORY INM SOIL (mg3): 3.387E+08
EXECUTION TIME (seconds) 0
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OUTPUT FILE FOR PBFZ2Z Pu-239

TIME OF RUN 16:00:38.7
DATE OF RUN 06/07/96
INPUT FILE NAME: pbf22-pu.par
OUTPUT FILE NAME: pbf22-pu.out
ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, ldaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. MHNeither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, proddct or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1952, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

Y v v e e v vie e v v vl e v i e e vl e v ol ol ol ok e ol sk sl i i ol e e e ok o e ok ol s e ok s ok e e e e e e e

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-9%
Arthur S. Rood
Idaho Naticnal Engineering Laboratory
EGEG Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1625
Idaho Falls, Idaho 83415
o s i e e e e e e e e e e e i e i i v v 9ir 9 vl vie i e vir e 1l s ol o vl gl e ol sk v vl ol v ok e ok ok e ok ok ke
>>> TITLE OF PROJECT:
PBF-22 Pu-239

* ¥ % * * * % N ¥ & F F ¥ 4 % %
* % ¥ ¥ ¥ ¥ F 4 K ¥ F RF F ¥ % #

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: 2

KFLAG:= 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:O (D) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD

>>> INPUT DATA

e W e o ol e v ol oA e ol e i e e A T o e e e e e s i e i s e i g e ke st g i i ok o ol gl ok ol b ol o e ok e e e e e

NUMBER OF RADICACTIVE PROGENY 3

LENGTH OF SOURCE PARALLEL TOQ W FLOW {m} 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m) 6.51E+01
THICKNESS OF SOURCE (m) 3_00E+00
PERCOLATION RATE (darcy vel mfy) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43e-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 3.43E-01
BULK DENSITY AT SOURCE {(g/cm**3) 1.50€+00
SORPTION COEFFICIENT AT SOURCE {(ml/g) 5.50E+02
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 5.50E+0Q2

OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0,00E+00
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INITIAL MASS OR ACTIVITY (mg or Ci) 3.81E-04

MOLECULAR WEIGHT (g/mole) 2.39e+02

SOLUBILITY LIMIT (mg/L) 1.00E+06

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 2.41E+04 7.04E+08 3.73E+04 2.18E+01
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00

POROSITY OF AQUIFER 1.00E-01

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 2.20E+01 0.00e+00 0.00£+00 C.0O0E+00
DISPERSIVITY X DIRECTION (m) 2.00E+00

DISPERSIVITY Y DIRECTION {m) 4 .00E+00

DISPERSIVITY Z DIRECTION (m) 4.00E-01

PORE VELOCITY (m/y) 5.70E+02

WELL SCREEN THICKNESS (m) 1.50E+01

DISTANCE TO RECEPTOR ALONG X AXIS (m) 3.25e+01

DISTANCE TO RECEPTOR ALONG Y AXIS (m} 0.00E+00

DISTANCE TO RECEPTOR ALONG Z AXIS (m) 0.00E+00

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 3.16E+02 4.52E+01 1.49E+02 3.52E+02
UNITS OF CONTAMINANT ci

)

7 P —
INPUT DATA FILE CREATED BY: /'L{ //tf»i-—«-l-——weé-/ﬁ 26

Tig
INPUT DATA CHECKED BY: '?-f'??((ﬂiuzé:ﬁ_ DATEL 124/ 4

LIMITING SOIL CONCENTRATION CALCULATION

»>> INITIAL ACTIVITY CONVERTED TO MASS (mg)  6.74E+00

»>> VALUES CALCULATED IN SOURCE SUBROUTINE

ek dedr e de e de o de ek o e o o e sk ok R R R R R R R R ek

LEACH RATE CONSTANT (1/y) .0387E-05

UNSATURATED PORE VELOCITY {m/v) .9155E-01

DECAY CONSTANT(S) (1/y) .B761E-05 9.BASBE-10 1.8583E-05 3.1796E-02
RETARDATION FACTOR(S) (SATURATED) .1900€+02 1.0000E+0Q 1.0000E+00 1.0000E+00

=B e TR A N

RETARDATION FACTOR (UNSATURATED} .4062E+03
SOLUBILITY LIMITED MASS (mg) .0493E+16
SOLUBILITY LIMITED ACTIVITY (Ci} .5183E+11
TRANSIT TIME IN UNSAT ZONE (years) .5506E+04

FRACTION DECAYED DURING UNSAT TRANSPORT 9.1450£-01

>>»> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

il 2 v e e vk v e vk vk e ok 9 vk v e v v ok e o o e o o ok e vk ke o e e ok o sk ol ok ok e ok o vk vl vk e e e e e e o

INTEGRATION TIME {years) 30

BODY WEIGHT (kg) 7.600E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.000E+C0
EXPOSURE FREQUENCY (clays/year) 3.500e+02
EXPOSURE DURATION (years) 3 .000E+01
RADIOLOGICAL DOSE LIMIT (rem/vy} 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1.000E-01

>>> RESULTS OF CALCULATIONS

B L L L g Ll L T e B e e e s e 2T

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

DECAY- INGROWTH FACTORS: 8.5100E-02 3.1318E-05 1.9863E-05 1.9857E-05

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF THE MAXIMUM PARENT CONCENTRATION

MAXIMUM GW CONCENTRATION FOR MBR #1: 2.0%9E-17 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2.09E-17 Ci/L RISK = 1.39E-10
MAXIMUM GW CONCENTRATION FOR MBR #2: 3.22E-18 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #2: 3.22E-18 Ci/L RISK = 3.06E-12
MAXIMUM GW CONCENTRATION FOR MBR #3: 2.04E-18 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #3: 2.04E-18 Ci/L RISK = &6.40E-12
MAXIMUM GW CONCENTRATION FOR MBR #4: 2.04E-18 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #4: 2.04E-18 Ci/L RISK = 1.51E-11
MAXTIMUM CARCINOGENIC RISK: 1.63E-10

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 1.28E-14

PEAK TIME (y): 8.566B056+04
LIMITING SOIL CONCENTRATION (Ci/m**3): 1.837E-05

LIMITING SOIL CONCENTRATION (Ci/kag): 1.225€-08

LIMITING INVENTORY IN $OIL (Ci): 2.336E-01

LIMITING INVENTORY IM SOIL (mg): 3.760E+03

SPECIFIC ACTIVITY (Ci/g): 6.212E-02

EXECUTION TIME (seconds) 2
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OUTPUT FILE FOR PBFZ2 Sr-90

TIME OF RUN 15:57:37.3

DATE OF RUN 0&6/07/96

INPUT FILE NAME: pbf22-sr.par
OUTPUT FILE NAME: pbf22-sr.out

ACKNOWLEDGEMENT GF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EGEG Idaho Inc., ldaho National Engineering Laboratory,
altt rights reserved. MNeither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

drdededrdedededrdeddede vt e e Ao R AR R R R R R R R R Ak ek ek ok ko

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundweter pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-9%
Arthur §. Rood
Idaho Naticnal Engineering Laboratory
EGEG ldano Inc.
Subsurface and Environmental Modeling Unit
PO Box 1525
Idaho Falis, Idaho 83415
i 9 v vir sl e 2k i 3 2 o e vk i 9 e A o e e 3 e e i o e i sl v ok ke e ol e ke o o ke o ol o o e ol e e ke e
>»> TITLE OF PROJECT:
PBF-22 Sr-90

* % % % ¥ % % & & N * ¥ ¥ ¥ * ¥
* % % £ X ¥ ¥ F F H * * ¥ % X »

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS = 5.0000E-03

MOCEL OPTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:Q (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

»>> INPUT DATA
e A ek ks ik ke A o A e Sk ko kR R

NUMBER OF RADIOQACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) &6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  6.51E+01
TRICKNESS OF SOURCE (m) 3.00e+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01%
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3.43E-01
BULK DENSITY AT SOURCE (g/cm**3} 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g} 1.50E+01
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT 2CONE (ml/g} 1.50E+01
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OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1)

INITIAL MASS OR ACTIVITY (mg or Ci)
MOLECULAR WEIGHT (g/mole)

SOLUBILITY LIMIT {ma/L)

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)
BULK DENSITY OF AQUIFER (g/cm**3)
POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g)
OISPERSIVITY X DIRECTION (m)

OISPERSIVITY Y DIRECTION (m)

OISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m)

DISTANCE TO RECEPTOR ALONG X AXIS (m)
DISTANCE TO RECEPTOR ALONG Y AXIS (m)
DISTANCE TO RECEPTOR ALONG Z AXIS (m)

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci)

UNITS OF CONTAMINANT ny

0.00E+00
1.03e-01
9.00E+01
1.00E+06
2.91E+01
1.90E+00
1.00E-01
2.40E+01
9.00E+00
4.00E+00
4.00€E-01
5.70E+02
1.50E+01
3.25E+01
0.00E+00
0.00E+00
5.59E+01
ci

INPUT DATA FILE CREATED BY: /’Z//-,// L _pated s Pe

&P, T )
INPUT DATA CHECKED BY: _(_é az‘gz :é:;éxt L DATEé 124/ q'b

LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg)
>»> VALUES CALCULATED IN SOURCE SUBROUTINE

7.53e-01

et ik AR AR AR AR R AR Rk vkt kAR ki Ak ko kA ok dokokok

LEACH RATE CONSTANT (1/v} 1.4592€-03
UNSATURATED PORE VELOCITY {m/v) 2.9155€-01
DECAY CONSTANT(S) (1/y) 2.3819€-02
RETARDATION FACTOR{S) (SATURATED) 4.5700E+02
RETARDATION FACTOR (UNSATURATED) 6.6598E+01
SOLUBILITY LIMITED MASS (mg) 2.9043E+14
SOLUBILITY LIMITED ACTIVITY (i) 3.9676E+13
TRANSIT TIME IN UNSAT ZONE (years) 2.3665E+03

FRACTION DECAYED DURING UNSAT TRANSPOGRT 1.0000E+00

»>» EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

e P e e e e e vl vk e e v e e S e e e ke ol ke ke o e e e o o o o o e ke e vl e e e e e e ke e o

INTEGRATICN TIME {years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.0C0E+00
EXPOSURE FREQUENCY (cdays/year) 3.500€+02
EXPOSURE DURATION (years) 3.000E+1
RADIOLOGICAL DOSE LIMIT (rem/vy) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000E-07
HAZARD QUOTIENT 1

.000E-01

>>> RESULTS OF CALCULATIONS

o ol o e ok sl ke o e ok v o ol 2k 3 3 3 3 o 3 S 9k 9 W 3 3 9 ik i e 9 o ol sl v ol ke e e ke vl o ol ke e ok ol e ok o e e o

CARCINOGENIC RISK CALCULATION FOR RADTONUCLIDES

MAXTMUM GW CONCENTRATION FOR MBR #1:
AVERAGE GW CONCENTRATION FOR MBR #1:
MAXIMUM CARCINOGENIC RISK:

LIMITING PARENT GROUNDWATER CONC. (Ci/L):
PEAK TIME (y):

LIMITING SOIL CONCENTRATION (Ci/m**3):
LIMITING SOIL CONCENTRATION (i/kg):
LIMITING INVENTORY IN SOIL (Ci}:

LIMITING INVENTORY IN SOIL (mg):

SPECIFIC ACTIVITY (Ci/g):

1.936-37 Ci/L

1.84E-37 Ci/L RISK = 2_.16E-31
2.16€E-31

8.52E-14

2.401493E+03

J.T44EH18

2.496E+15

4.761E+22

3.4B5E+23

1.366E+02

NOTE: THE LIMITING SOIL CONCEWNTRATION OF 2.494E+12 Ci/g
EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.

WARNING !!! THE LIMITING SOIL MASS OF 3.485£+23 mg

EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 2.904E+14 mg

EXECUTION TIME (seconds) 0
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OUTPUT FILE FOR PRFZ2 U-234

TIME OF RUN 10:34:18.6

DATE OF RUN 06/10/96

INPUT FILE NAME: pbf22-uk.per
OUTPUT FILE NAME: pbf22-ué.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-74ID01570.

This material is subject to a Limited government license:

Copyright 1993, EGAG 1dsho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor sny of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

regponsibility for the accuracy, completeness, or usefulness of any
information, spparatus, product or process disciosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

ek Rk AR A AR AR AR R R R AR R R Rk R Ak d

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial and buried contamination and
release of contaminants from percolation ponds
02-28-95
Arthur S, Rood
1daho National Engineering Laboratory
EGEG Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1625
Idaho Falls, Idsho 83415
4t e 3¢ o vy e vl o A s v S ol vl ol i ol vk ok vl ok ol ok ok s ok ok ok ok ol ok o ol ok ok b b sk sk sk b b s e e ke
»»» TITLE OF PROJECT:
PBF-22 U-234

¥ % % % E % F F FEE 2 X EFEER
% * F E H F X F F ¥ ¥ X ¥ 3 %

SIMPSON RULE SCLUTION

JSTART = 6

JMAX = 12

EPS = 5.0000E-03

MODEL OPTIONS

IMODE: 2

KFLAG: T (D)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO 2D

>>> INPUT DATA

el e e A ol e e o W e o e ol o W e o ol o e o o S o ol e ke i i e ol o e e o o o o ol e e o o o o o o oo

NUMBER OF RADIOACTIVE PROGENY 2

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  6,51E+01
THICKNESS OF SOURCE (m) 3.00E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43e-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 3.50e+01
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+0Q0
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE {ml/g) 3.50e+01

J- 727



OPTIONAL LOSS RAYE CONSTANT FOR SOURCE (y**-1) 0.00E+00

INITIAL MASS OR ACTIVITY (mg or Ci) 5.44E-02

MOLECULAR WEIGHT (g/mole) 2.34E+02

SOLUBILITY LIMIT (mg/L) 1.00E+06

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 2.45E+05 7.70E+04 1.60E+03
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00

POROSITY OF AQUIFER 1.00E-01

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 6.00E+0C 0.COE+00 0.00E+00
DISPERSIVITY X DIRECTION (m) 9.00E+00

DISPERSIVITY Y DIRECTION (m) 4.00E+00

DISPERSIVITY Z DIRECTION (m) 4.00E-01

PORE VELOCITY (m/y) 5.70E+02

WELL SCREEN THICKNESS (m) 1.50e+01

DISTANCE TO RECEPTOR ALONG X AXIS {m) 3.25e+01

DISTANCE TO RECEPTOR ALONG Y AXIS {m) 0.00E+00

DISTANCE TO RECEPTOR ALONG Z AXIS (m) 0.00E+00

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 4.44E+01 3.7SE+01 2.95E+02
UNITS OF CONTAMINANT Ci

L
INPUT DATA FILE CREATED BY: .~ At L oaTEGr #19y

INPUT DATA CHECKED BY: (7. Tibeo DATES, 247 {5

LIMITING SOIL CONCENTRATION CALCULATION
»>»> INITIAL ACTIVITY CONVERTED TO MASS (mg)} 8.71E+03
>>> VALUES CALCULATED IN SOQURCE SUBROUTINE

v e e de e e e e e e vie v ve e v v e vie v e vhe vl v e vl v v vie e 3 e v e e e v v e v v T e o e e o o o Nk

LEACH RATE CONSTANT (1/y) 6_3080E-04
UNSATURATED PORE VELCCETY (m/v} 2.9155E-01
DECAY CONSTANT(S) (1/y) 2.8292E-06 9.0019E-06 4.3322E-04
RETARDATION FACTOR(S) (SATURATED) 1.1500E+02 1.0000E+00 1.0000E+00
RETARDATION FACTOR (UNSATURATED) 1.5406E+02
SOLUBILITY LIMITED MASS (mg) 6.7185E+14
SOLUBILITY LIMITED ACTIVITY (C1) 4.1929E+09
TRANSIT TIME IN UNSAT ZONE (years) 5.4745E+03
FRACTION DECAYED DURING UNSAT TRANSPORT 1.5369E-02

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

Wi o sl o ol ol ol o i e ol o e ol e e iy o ol e ol ol e e e e e die e e dr e e ok ek ok e ke ke ke ke

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2 .000E+00
EXPOSURE FREQUENCY (clays/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-06
CARCINOGENIC RISK CRITERIA 1.000€E-07
HAZARD QUOTIENT 1.000E-01

>»> RESULTS OF CALCULATIONS

Fr AR KA R AR He e dek ek ok ok e o Rk AR R R R e ke

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

DECAY- INGROWTH FACTORS: 9.8452E-01 4.8055E-02 3.0004E-02

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF THE MAXIMUM PARENT CONCENTRATION
MAXIMUM GW CONCENTRATION FOR MBR #1: 5.30E-13 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 5.27E-13 Ci/L RISK = 4.91E-07

MAXIMUM GW CONCENTRATION FOR MBR #2: 2.97E-12 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #2: 2.96E-12 Ci/L RISK = 2.33E-06
MAXIMUM GW CONCENTRATION FOR MBR #3: 1.86E-12 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #3: 1.85E-12 Ci/L RISK = 1.14E-05
MAXTMUM CARCINGGENIC RESK: 1.43E-05

LIMITING PARENT GROUNMDWATER CONC. (Ci/L): 3.69€E-15

PEAK TIME (y): 5.515079€+03
LIMITING SOEL CONCENTRATION (Ci/m**3): 2.997E-08

LIMITING SOIL CONCENTRATION (Cisfkg): 1.998E-11

LIMITING INVENTORY IN SOIL (Ci): 3.8B11E-04

LIMITING INVENTORY IN SOIL (mg): 6.106E+01

SPECIFIC ACTIVITY (Ci/fg): 6.241E-03

EXECUTION TIME (seconds} 1
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OUTPUT FILE FOR PBF22 U-238

TIME OF RUN 10:35:07.3

DATE OF RUN 06/10/96

INPUT FILE NAME: pbf22-u8.par
OUTPUT FILE NAME: pbf2Z-u.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.§. Department of
Energy, Offtice of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-761D01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho In:., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C)} 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

e e e e sy e e e e e e e Y e 9k v Yie vl vie Y vl vl vie sl v e el 1 e i e vle e e 3 i i v vl e i o e e g e ok e e e

This output was produced by the model:

GWSCREEN
Version Control Copy, Version 2.4a
A semi-analytical model for the assessment
of the groundwater pathway from the leaching
of surficial arnd buried contamination and
release of contaminants from percolation pends
02-28-95
Arthur S. Rood
Idaho Naticnal Engineering Laboratory
EG&G Idaho Inc.
Subsurface and Environmental Modeling Unit
PO Box 1625
idaho Falls, l1daho 83415
e ol e oy ok e i e i e e e e i i e ok e o ol i ol e e e e e o ol e ol e ol i ok ol e e o ok e ok ok ok ok ke ke
>»>> TITLE OF PROJECT:
PBF-22 U-238

® % F * * % # & A ¥ X A ¥ X N ¥
* Ok % % % %X * F ¥ 4 % ¥ ¥ A * ¥

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  5.0000E-03

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (O)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; {2)POND SOURCE; (3) TABULATED SOURCE FUNCTION
ITYPE:O (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD

>>> [NPUT DATA

e e e e e e ol e e A e e e e e ol e e e e e el e o e e e e e e e e e e AR R R R R e Rk R ek ek

NUMBER OF RADIOACTIVE PROGENY 3

LENGTH OF SOURCE PARALLEL TO GW FLOW (m)} 6.51E+01
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m) &6.51E+01
THICKNESS OF SOURCE (m) 3.00e+00
PERCOLATION RATE (darcy vel m/y} 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.43E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 3.43E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50€+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 3.50E+01
BULK DENSITY IN UNSAT 20NE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.04E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 3.50E+01

OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00
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INITIAL MASS OR ACTIVITY {mg or Ci) 2.29E-02

MOLECULAR WEIGHT (g/mole) 2.38E+02

SOLUBILITY LIMIT {ma/L)} 1.00E+06

HALF-LIFE{S) OF CONTAMINANT AMD PROGENY (y} 4. 4TE+09 2.45E+05 7.70E+04 1.60E+03
BULK DENSITY OF AQUIFER (g/cm™*3) 1.90E+00

POROSITY OF AQUIFER 1.00E-01

SORPTION COEFFICIENT(S) IN AQUIFER (mi/g} 6.00E+00 0.00E+00 0.00E+00 0.00E+00
DISPERSIVITY X DIRECTION (m) 9.00E+00

DISPERSIVITY Y DIRECTION (m) 4.00E+00

DISPERSIVITY 2 DIRECTION (m) 4.00E-01

PORE VELOCITY (m/y) 5.70E+02

WELL SCREEN THICKNESS (m) 1.50E+01

DISTANCE TO RECEPTOR ALONG X AXIS (m) 3.25E+01

DISTANCE TO RECEPTOR ALONG Y AX1S (m) 0.00E+00

DISTANCE TO RECEPTOR ALONG Z AX1S (m) 0.CGOE+00

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 4.27E+01 4.41E+01 3.75E+01 2.95E+02
UNITS OF CONTAMINANT Ci

-

INPUT DATA FILE CREATED BY: 27 /% 7 [ __ DAIECs/ 7 ¢

INPUT DATA CHECKED BY: (’A Mkma DATEA 1241 X6

LIMITING SOIL CONCENTRATION CALCULATION
»>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 6.81E+07
»>> VALUES CALCULATED IN SQURCE SUBROUTINE

2 sl iy i o 28 iy o ol 3k 3k 3 ok 3k 3k e o v 3k ol ke o 3k i e o o o ok 3 I e ok o 9 e o ok O e U o o e e o o e e e ek o

LEACH RATE CONSTANT (1/y) 6.3080E-04
UNSATURATED PORE VELOCITY {m/y) 2.9155E-01
DECAY CONSTANT(S) (1/y) 1.5507E-10 2.8292E-06 9.0019E-06 4.3322E-04

RETARDATION FACTOR({S) (SATURATED) 1.1500E+02 1.0000€+00 1.0000£+00 1.0000E+00
RETARDATION FACTOR {(UNSATURATED) 1.5406E+02
SOLUBILITY LIMITED MASS (mg) 6.7185E+14
SOLUBILITY LIMITED ACTIVITY (Ci) 2.2595E+05
TRANSIT TIME IN UNSAT ZONE {years) 5.4745E+03
FRACTION DECAYED DURING UNSAT TRANSPORT 8.4892E-07

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

et e v e e e e e o e e e de e S e e de e g de e e o de e vie e v e e v vie de e e vl v e v v e e e v ek ek ok ok ok
INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000+01

AVERAGING TIME (days) 2.556E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500£+02
EXPOSURE DURATION (years) 3.000E+01
1
1
1

RADIOLOGICAL DOSE LIMIT (rem/v) .000E-06
CARCINOGENIC RISK CRITERIA .000E-07
HAZARD QUOTIENT .000E-01

>»> RESULTS OF CALCULATIONS

Yt Ve v v v vl v e v e e ke vk v e ek Sl e A e e e sl ke ek e ok e sk ok ok e e

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

DECAY- INGROWTH FACTORS: 1.0000E+00 1.5482E-02 3.7900E-04 1.8306E-04

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF THE MAXIMUM PARENT CONCENTRATION
MAXIMUM GW CONCENTRATION FOR MBR #1: 2.27E-13 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2.25E-13 Ci/L RISK = 2.02E-07
MAXIMUM GW CONCENTRATION FOR MBR #2: &_04E-13 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #2: 4.01E-13 Ci/L RISK = 3.74E-07

MAXIMUM GW CONCENTRATION FOR MBR #3: 9.88E-15 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #3: 9.83E-15 Ci/L RISK = 7.74E-0%
MAXIMUM GW CONCENTRATION FOR MBR #4: 4_.77E-15 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #4: 4.75E-15 Ci/L RISK = 2.94E-0B
MAXIMUM CARCINOGENIC RISK: 6.14E-07

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 3.70E-14

PEAK TIME (y): 5.315079E+03
LIMITING SOIL CONCENTRATION (Ci/m**3): 2.958E-07

LIMITING SOIL COMCENTRATION (Ci/kg): 1.972E-10

LIMITING INVENTORY IN SOIL (Ci): 3.761E-03

LIMITING IMVENTORY IN SOIL (mg): 1.118E+07

SPECIFIC ACTIVITY (Ci/g): 3.363E-07

EXECUTION TIME (seconds) 1

J- 730



